Lovastatin-induced cardiac toxicity involves both oncotic and apoptotic cell death with the apoptotic component blunted by both caspase-2 and caspase-3 inhibitors.
The objective of this study was to evaluate the cardiac toxicity of the HMG-CoA reductase inhibitors by testing the hypothesis that lovastatin induces apoptotic and/or oncotic cell death in the myocyte element of the heart and further that cell death is mediated through interruption of the mevalonate pathway and that apoptosis is induced through activation of caspase-2 and caspase-3. Cardiomyocytes were cultured from embryonic chick heart. Lovastatin-induced apoptosis in these cells was demonstrated by three independent techniques, namely (1) FACS analysis of low DNA content by propidium iodide (PI); (2) microscopic assessment for cellular changes of apoptosis; and (3) FACS analysis of cells stained with PI and fluorescein diacetate. Lovastatin produced a concentration-dependent increase in apoptotic cell death and 100 microM lovastatin showed over a 4-fold increase in apoptosis compared to control. Lovastatin also induced oncotic cell death, as there was a 2.5-fold increase in the amount of oncotic cell death compared to control. Lovastatin-induced apoptosis operated, in part, through the mevalonate pathway. The caspase-2 inhibitor z-VDVAD-fmk and the caspase-3 inhibitor Ac-DEVD-CHO reduced the extent of lovastatin-induced cardiac apoptosis. In contrast, lovastatin-induced oncosis was not only insensitive to these caspase-2 or -3 inhibitors but occurred through a mevalonate-independent mechanism of action. In summary, lovastatin-induced cardiotoxicity is complex and represents the sum of two distinct modes of cell death operating in part through the mevalonate pathway with the apoptotic component subject to modification by inhibitors of the initiator caspase, caspase-2, as well as the effector caspase, caspase-3.